the genotypes were subjected to estimation of genetic parameters. Parameters of variability were calculated as per the formula given by Burton (1952) . All possible pairs of treatment means were compared with Duncan's multiple range test at the 5% probability level. The narrowsense heritability and expected genetic gain resulting from the selection of 5% superior individuals were derived as suggested by Johnson et al. (1955) .
Results
The data recorded for growth and yield parameters at the age of 8 years for 54 Melia azedarach progenies are shown in Table 2 . All traits showed large differences, indicating a high level of morphological variation. ANOVA showed significant differences among the progenies with respect to all characters and indicated high genetic variability. In general, the highest levels of variations were recorded in the number of branches (35.63%), followed by DBH (26.89%), basal diameter (25.25%), and MAI for DBH (25.07%). Total height (16.01%) exhibited the lowest level of variation among the progenies.
Significant differences were found between and within progeny with respect to all characteristics under study at the 5% level of significance ( Table 2 ). The highest total height was recorded in progenies 1 and 12 (11.50 m), which was on par with progenies 2, 13, 7, 14, 3, 11, and 54 . The lowest total height was recorded in progeny 20 (4.48 m). Progeny 37 had the maximum value (3.15 m) for CBH, whereas the maximum basal diameter and DBH were both reported in progeny 1 (23.40 cm and 18.68 cm, respectively), which shared the same level of significance with progenies 2 and 12. The lowest number of branches was observed in progeny 51, which was statistically similar to 14 other progenies. Maximum MAI for total height and for DBH were also recorded in progenies 12 and 1, respectively, whereas minimum MAI was recorded in progeny 20 for total height and in progeny 24 for DBH.
Maximum heritability on a progeny basis (h 2 f) and within-progeny basis (h 2 w) was observed in MAI for height and on an individual plant basis (h 2 i) in MAI for DBH. Minimum heritability was observed in total height, basal diameter, and DBH at the progeny level (Table 3) . Genetic gain on a progeny and within-progeny basis reflected higher gains within progeny than in the progeny selection for all the characters. Maximum genetic gain on a progeny basis (Gf) for DBH and within-progeny basis (Gw) was higher for basal diameter, whereas minimum genetic gain was observed in the number of branches on a progeny basis and in total height on a within-progeny basis.
In general, the genotypic correlation coefficient values were higher than corresponding phenotypic values (Table 4 ). All traits showed positive relationships. The CBH, an important timber parameter, was positively and significantly correlated with basal diameters (0.201 and 0.229) and DBH (0.160 and 0.484) at the phenotypic and genotypic levels. MAI for total height and DBH were strongly correlated with total height and DBH, respectively. Both MAI for total height and DBH were strongly correlated with basal diameter. Fifty-four accessions of M. azedarach were grouped into 8 clusters on the basis of nonhierarchical Euclidian cluster analysis (Table 5 ). The maximum numbers of accessions (14) were grouped in cluster VI, followed by 13 accessions each in clusters VII and VIII. Cluster I had 1 accession, II had 2 accessions, III had 3 accessions, and VI and V had 4 accessions. The analysis showed that the Euclidean distances between clusters were 1.73 (I and II), 2.27 (II and III), 2.50 (III and IV), 2.53 (IV and V), 3.53 (V and VI), 3.61 (VI and VII), and 4.14 (VII and VIII). The analysis further exhibited that clusters I, II, III, IV, and V were more closely related, whereas clusters V, VI, VII, and VIII were distant from each other.
According to the adjusted treatment mean ranking for all recorded characters, the best performance was recorded in progeny number 10 (Himachal Pradesh, Solan seed PCV = phenotypic coefficient of variability, GCV = genotypic coefficient of variability, h 2 f = heritability on a progeny basis, Gf = genetic gain of progeny selection, h 2 w = heritability on a within-progeny basis, Gw = genetic gain of within-progeny, h 2 i = heritability on an individual basis, Gt = total genetic gain (Gf + Gw). Critical value of r at 5% = 0.1536 and at 1% = 0.2002. **: Significant at 1% level. P = phenotype; g = genotype.
source), followed by 1, 38, 39, 28, 37, 9, 11, 29, and 13. The poorest performance was recorded in progeny number 33, which belonged to Ludhiana seed sources. Out of the top 10 progenies, 5 progenies represented Punjab seed sources (Table 6 ). The Figure depicts the adjusted mean ranking for 4 important growth traits (total height, CBH, basal 4, 6, 7, 8, 20, 16, 25, 19, 32, 37, 40, 41, 43, 47 Distance 2.271 Distance 3.612
Cluster III 42, 39, 3 Cluster VII 14, 15, 17, 23, 5, 18, 30, 31, 34, 35, 45, 46, 48 Distance 2.502 Distance 4.137
Cluster IV 10, 11, 13, 38 Cluster VIII 21, 22, 24, 26, 33, 36, 44, 49, 50, 51, 52, 53, 54 Distance 2.533
Agglomerative coefficient = 0.861. diameter, and DBH), where the trend was very different than that depicted in Table 6 . Even highly ranked progeny number 10 was not included in the top 10 progenies. Progeny number 1 received the highest adjusted mean ranking out of the 4 characters under study, followed by 2, 7, 14, 22, 25, 13, 3, 5, and 37. These top 10 progenies can be selected for timber production under the irrigated agroecosystem in Punjab, India.
Discussion
Genetic variability in tree species is a gift to mankind, as it forms the basis for selection and further improvement of species. The information on the genetic structure and diversity relationship of a candidate plus tree provides a basis for planning future efficient utilization of genetic resources to realize the potentiality for maximizing growth and yield. The results clearly indicated that for a majority of traits there is much scope for selection for improvement in Melia. Variations among progenies are commonly used as an estimate of total genetic variation and to calculate the degree of genetic control for a particular trait. In the present study, for all traits the genotypic coefficient of variation (GCV) was found to be of a lower magnitude than the phenotypic coefficient of variation. This indicates that these traits are influenced by local environmental factors, as evidenced in Azadirachta indica (Dhillon et al., 2003) and also in progenies of Dalbergia sissoo (Dogra et al., 2005) . Similarly, significant differences were found for growth parameters among 34 genotypes of M. azedarach (Atwal, 2004) and M. volkensii (Runo et al., 2004) . A high heritability indicated that much of the variation for a given characteristic observed in the population is genetic in origin. Therefore, there is a high probability of selecting parents that have desirable phenotypes. High heritability coupled with high genetic advance for basal diameter, DBH, and MAI for DBH suggests the potential of source material for improvement through selection for these traits. High heritability accompanied by high genetic advance for several growth parameters has been reported in D. sissoo (Devagiri et al., 2004) , Jatropha curcas (Ginwal et al., 2004; Rao et al., 2008) , E. tereticornis (Kumar et al., , 2010 , and 11 progenies in M. azedarach (Dhillon et al., 2009) .
In all characters, genetic gain was higher within progeny than in the progeny selection. In the present study, the selection intensity was 5%. Better results can be achieved through the genetic base with more intensive progeny selection, though the genetic base will narrow down. The results are in agreement with the studies carried out in E. globulus and E. nitens (Raymond, 2002) for different genetic parameters. Genetic gain of progeny selection contributes less to total genetic gain because of the high selection intensity. Burton (1952) suggested that the study of GCV together with heritability estimates could give the best picture of the success to be achieved through selection. High values of genetic gain are indicative of additive gene action involved in the expression of various polygenic traits; low values are indicative of nonadditive gene action. The heritability and genetic gain revealed that satisfactory genetic gains could be obtained by phenotypic selection in M. azedarach; however, heritability estimates indicated only the effectiveness of selection of genotype on phenotypic performance. They failed to explain the real genetic progress. Correlation shows the extent of association between traits, which may be the criteria for selection in breeding program. Correlated quantitative traits are of major interest in an improvement program, as the improvement of one character may cause simultaneous related changes in the other associated characters. In the present study, genotypic and phenotypic correlation coefficients between various characters revealed that magnitudes of correlation coefficients at the genotypic level were higher than their corresponding phenotypic coefficients of correlation, thus indicating the minimal effect of the environment and the true representation of genotype through phenotype selection (Parthiban, 2001; Kumar et al., 2013) . The genotypic correlation is an estimated value, whereas phenotypic correlation is a derived value from the genotype and environmental interaction (Chaturvedi and Pandey, 2004) .
The clustering pattern in this study revealed that geographical diversity was not necessarily related to genetic diversity. This kind of genetic diversity might be due to differential adoption methods, selection criteria, natural selection pressure, or environmental factors (Vivekananda and Subramanian, 1993) . This indicated that genetic drift produced greater diversity than the geographic diversity (Singh et al., 1996) . The trees that originated in one region were distributed into different clusters, indicating that trees with same geographic origin could have undergone changes for different characters under selection. Observations on cluster formation show that the progenies within a cluster do not group together because of geographical affinities but rather due to the presence of common growth traits, e.g., CBH, total height, basal diameter, DBH, number of branches, MAI for DBH, and total height. However, clustering patterns did not indicate any relationship between genetic diversity and geographical distribution (Kaushik et al., 2007) .
From the present study, it is clear that considerable differences exist among seed sources for growth and yield characters in M. azedarach and appreciable improvement in growth parameters can be achieved by collecting seeds from selected plus trees on a short-term basis. These seed sources show promise in their further exploitation for plantation, improvement, and multiplication. High genotypic correlation coefficients among the various characters indicated that the traits under study were genetically controlled and selection can be a very effective tool in the improvement of this economically and ecologically important tree species.
